Introduction

38
The neural control of gut smooth muscle is a fundamental process that governs intestinal motility. 39 Neural reflexes controlling motility are contained within the myenteric plexus of the enteric nervous 40 system (ENS) and these intrinsic circuits are capable of coordinating basic gut functions in the 41 absence of input from the brain or spinal cord. In this regard, the ENS can be viewed as the "sheriff" 42 that enforces the "law of the intestine" described by Bayliss and Starling (5, 6) . Some aspects of the of new techniques to study the activity of large ensembles of cells and methods to manipulate cellular 53 function that exhibit high spatial and temporal resolution. Many of these technologies are 54 transferrable to gastrointestinal research but their adoption has been relatively slow. The goal of this 55 brief review is to introduce a handful of current technologies that would be useful in answering key 56 questions in enteric neuroscience.
58
What do we know now? 59 The basic enteric reflex that controls intestinal motility is likely the most well studied aspect of the 60 ENS to date. This has led to a detailed understanding of the neurochemical coding and 61 electrophysiological properties of individual subtypes of enteric neurons in several species and 62 readers are referred to several excellent books (12, 50) and reviews (11, 13, 47) for details. 14 Adopting these techniques to study functional cellular networks in the gut is relatively 15 straightforward and several groups have already demonstrated the feasibility of using genetically 16 encoded indicators to record the activity of enteric neurons (7, 17, 36), glia (7, 17, 30) and ICCs (3).
17
GECIs are by far the most widely used method to date in the gut. This is largely driven by the fact that Under these conditions, the specific cellular expression and large dynamic changes of the GECIs has 25 eliminated the need to dissect tissue and has allowed investigators to study cells in a more 26 physiological setting. Importantly, the success of these studies implies that similar techniques could 27 be used in combination with advanced microscopy to study the activity of large networks of cells in an recently succeeded in recording neuronal responses in vivo by using an optical window into the 31 abdominal cavity of mice expressing GCaMP3 in enteric neurons (36) . Only small patches of the ENS 32 were imaged in this study but its success is an important step towards observing functional networks 33 in vivo. Interestingly, this study also employed graphene sensors along the serosal surface of the gut 34 to record electrical activity in the ENS. How well these sensors specifically detect the electrical activity 35 of neurons sandwiched between two electrically active smooth muscle coats is still debatable so 36 additional validation of this method would be beneficial. A more feasible approach might again be to 2) the feasibility of the activation strategy. 63 The field of optogenetics has gained great fame in the "age of light" for the ability to integrate small molecule may target one pathway, but miss a different biologically relevant pathway for that 08 given receptor. commercially available. Genomic editing with CRISPR-Cas9 has massive potential to address 60 mechanisms in gut physiology and pathophysiology in diverse model systems. However, the field is 61 still developing and many questions remain about the specificity and efficacy of this technology (34) . 62 Despite these issues, CRISPR-Cas9 will likely be an extremely powerful tool to expand mechanistic 63 studies in the intestine. 
